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(57) Abstract: A process for the continuous production of an £ -caprolactone 
polymer which comprises heating an £ -caprolactone polymer under vacuum 
or in an inert gas stream to volatilize the unreacted £ -caprolactone from the 
polymer and cooling the vapor phase containing the matter which has been 
volatilized to thereby recover the unreacted £ -caprolactone, characterized in 
that the amount of the £ -caprolactone to be recovered is regulated to larger 
than 5 times by weight the amount of caprolactone dimer. 

(57) 



IT) 

O 



-eft-ox, isiiK$n-5 e -ti-fu^^ h>o*yD7^ h>y-<~?-\zMTz>mmm 



03/057757 Al IMW^WlMMiii 



(81) »5g@ <mPV-- CN, KR, US. 



(84) S (&&)• 3 — P » / (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE, SK, TR). 



WO 03/057757 

1 

m m m 

>mm\ztttf?'?z>z\L. muT\z^x\t e -x^u?? b^m^-r^MM^m 
z.z>z\tfrz, kj&k&q E-%7u7?b>mm&&Tts j &z>z\t\z\%, mR&$> 
%>o m\zmm&otfv~?—h<D&m&m\z-c>\,*Tfe. Kmum^wi<mw-r^>^^ 

^^#^BS4 8-4116^ #&BS 52-49037 8-9 6 6 1^, 

M¥7-7 6 2 6 3^, #HS¥3-2 6 3 4 2 5-^©&&#fcfe«£nW£o 
Z\(D\H^m 5 2-49 0 3 7^, 8-9 6 6 1#, 7-7 6 2 6 3 

-St, 4#Hi§¥3-2 6 3 4 2 5#(D#^#B{C«, m&<D=E; Sr^T^^i IT, 



PCT/JP02/11381 



WO 03/057757 ^ ^ PCT/JP02/11381 

2 

#IBPB6 0-3 1 5 2 5^, 5-2 3 2 9 0 fcte, feStt 

#**#y?-sefc, habit, i 7 o~2 i 5t©fi^#tTiffl©»ei 



^7 b>M&M<DMMQ7g%fe&&fc'$'Z>° 



WO 03/057757 ^ ^ PCT/JP02/11381 

3 

#5B9i©f& 3 Jft^U *&/£©£ -#:/P^h>£ HURTS XSrf^ 20- 
6 srcDHfcia^ffiSnfclelJRXgt, &gfcJftCTJnS.&n*--2~3 o x:\zu 

f So 

i*4*«t*rs*55W©|gl-'5©Vi > rn*^aB«©e -*^n^^ h>M^©5i 

n&immmw (i) t^wr, «jBETt>b<tt^igtt^^siE®Ttc, £-*yo7 

#: <h LTHNRTS HJiRXg 

(ii) fi-&&#&tn»nrs. Rtf/xw: 

(iii) £-%7n72h>*mmmm (i) 3a:^/xttiiiJRS* (3) fc^jn-r* 
zL£\z&K>mw3Ln\z&tf%mm*ffi±^%z\£&mwLtt § a -%7u?? b>m 

#f£BJ©fg 8 tt, ?Nflifi£j&* 2 0-6 5 'CTifc 3 tif^ 7 KBBtt© £ 7P 9 ^ 



WO 03/057757 




PCT/JP02/11381 



4 



e -#:/n^ h>s-&«m, 7;i^-;MHi, 75>l> TMfosHfcK* 
zfcis®^ ^m&mfc&w. amtvi^+im \*m&mi&m£vx* mmm. %v 

3, 3, 5-bV*^M7U7?h>m<D&n*3 L Mk%-7V7?h>* 
>, ^fP7^hX A'l/D^i7h>> 3-7M;W^D7^hX /3, /3-v*7 



WO 03/057757 




PCT/JP02/11381 



#>ife**^M*rjtt7Ki!t^xxT-;i/ft:Ufcfeo*r»o, M*.fc£> TE— 
(i) ^sti-sm ^'jn-m xf;^u □-ji/**«k^^5 i MU 3- 

3g)Kx;*x;Wbb&MESO-v>7^-r F*©^^^ F*k &*V*«a-fc:F 
n^im, o-kFo*'>f»t, a-tFn^HVWm a-kFa^* 

-kFn^^^>E a-kFn^>^^>E a-kFD^>T*>E a 
-t FD^UXf>H, a - k F n^r->Xf7 U >f®k F n^^icx^f 
Fb1^xX^;1/S:S"5o 



WO 03/057757 



6 



PCT/JP02/11381 



A/ Rl • 

R 3 0 |\ 

o 

hs&«#W ens. TKKSRtXxx^MS^SWrs^U^-tl/Ttt, -fe 

;vD-xi^f^ ^uiXr^wf ens, £ne>te2SJ^±^bT^j3-rs 

^Sffti^'JxxfJi/tH £fc:7*;nk 2, 
6 - ^- 7 ^ u >i?*;v7j? >afe<p^ e> i s^uaft s nsMi^* ; >^tx^i^ 



WO 03/057757 ^ ^ PCT/JP02/11381 

7 

>^U3-Jk ynbri/>^un-;K ^1/>^U3-^ ^>^>^-;k ^\ 
f h 7^?i/>^u 7Mv>^u i i^±M$n§ 

^U^l/^k^lz-K #Uxfl/>t7^1/-h, #U^l/>^-7^1/— 

iwsfcBxxf^^tt-s^u ^-©5fcS^fc£v*T3R*fcx;*5^Mg/ 

/l~l/99, ^L<«5/95~7 5/2 5, It^t<Sl 0/9 0-6 
0/4 OTfc&o 

a -%7u7? h><DMmaL&Kf&w&te* ffisicK^sns^ 1 2 0*0-3 0 

0*C> £9#£b<KU 5 0~2 5 0t:©l6BTlK£;*nS. gt#tX7^;V£bT2 
^TS^XXt;^^^^^^^ 1 5 0-1 9 »XriW^7 h> 

§i©*JcJ:0#lj^$ns»^K:*^Ttt, 150-300 0, J;D^t<fii8 0 

-2 5 0O-W3C *ifta£^«kr//*fcttxx5 t ;viii^*w-rs#u , 7— sffl 

* U < ttttfcfilKfe V < \m&~ 2 0 'CKVijWjW* bV^o JWfeWteK* 15 0-3 



WO 03/057757 ^ PCT/JP02/11381 

8 

0 0*C, £W£b<tel 5 0-2 5 0V,H&%>o ^SttfSM'JX^f^ 
*JflV>**&fcttl 8 0-3 0 O-C, «kD»*U<»2 2 5-2 6 0W^ t 

t^Hl^^fSTT^o »*UViJR**tt7 5~9 9%T?&?K £t9$?£U<te9 0^ 
9 7. 5%W. S#©£-*^D7^h>IStUm 0. 3-1011%, 

5-1 0B#l«K $e>^«0. 5~5IWrfcS. 

OtbTH U^tfA, th'J^A, 2jU#A, ^*v^A, 

*A, M. tt. 7>^6>, -feU^A, # K5#A, ^>$><D£5te&m, 

©turn m «t;v^x^a, mm^>i\^mx, 

A, HKftT^ft^ftS. ^tie>©M^«2ffiJ^±#fflbT'bcfcVio 



WO 03/057757 PCT/JP02/11381 

9 

-^^n^^ h >M^^^ffi d t^T#> £ ft e>Kiixji&&1>T£ffi^ hint's 

ffl 0 00~5 0 0 0 0 0, «k?)0*b<ttl 0000-30000 OT?&£ 0 
&±©«fc5J£UT#£ftfc£ -*^D7^ h>S^WS, *RjS©e-*^n^^ 



WO 03/057757 PCT/JP02/11381 

10 

vmwizmnzo -■%M&fc3 o o-cbtr j;^$fsu<«2 5 o^ktt^So a 
8-*^D7^ h>m&y>i<Dmmumz, 1 2 o~3 0 o^/W^ui^ -z^zm 

£L<tel 7 0-2 5 0tTfe§ o cn«fc?)<£V>£ £ -^^7^ h^^^Da&^-T 
5 0 t o r r BAT, £D£?£b<tel Otor r £TF, £SJCte:l t o r r£ATT<fc 



WO 03/057757 || PCT/JP02/11381 

11 

*mw\z&^x\z, ^*a§Bci:D, ftm. mm, mmmomm^mmz^y)^^ 

mm\^x%m^xm\ *^^t:*^T55iitn *nm\zwmmftommz 
4£j3bfc@B«\ mw&mm. xte#ihu n£&%wz.m&&nt£t>u^z\z:*7F;v. 
mx\m-(Dmfr&mm^m\zmm'Z£nrz®umw&. mmmizmmr^m^h^ 

?izt>%. &z>—m<Dumzu-D z. «fcD&«K&fflffi#*?Mr«3«fc 

£<£><£Sfcs -#yn^ h>oD^, hush*, at»±©rajfi*ni3»-rs«^o-e 
<D&?f&mft&&mm : mnmz?ff3L5m^ mmmiz^^mm^mmmmmv^ m 



WO 03/057757 PCT/JP02/11381 

12 

mmm. fcfomm. nmv^m, mm. m^om&&fr<Dmwiz&K>$mmzz\<D2 
j&ft<Dmm.m&&MmT*%z> 0 tot, s^ms. mmm. mmm, y^mmm, e- 



WO 03/057757 IP PCT/JP02/11381 

13 

*mmz%>\,*T\z, ±m<Dmw.mw&mz, tsz\z-2x:£KTi l zug?i£nrz.®w.m 

i tnm^um-v^K). 4>&<£&i 1 sx:u±T*&z>m.mzmmisnz>z.£i)m& 
uv^o miKS«3«3 o~6 stciit^n^. -o^xwm^\zm^mm4\zmx 

W5^«, m^\z^K)^y)i&um(DMumm%v<ummm^mmvr^ 

vf£mm&j&ftte?>?6iz®?mzn, ^rc^n-rizmmzmm^nrcw^. ^ 

*^D7^h>i^i©ii^ mwmm<Dffimm&ft?3:t)~fizmM~T2>o 
^^\z^mM^mmm^^xmmm\zfr^m^(Dmmmmm^mm^m^xm 

2^^UTIfiIiR^B2 5&&ZS2 6 Kl^AStlSo ®iK^e2 5«3 0-6 



WO 03/057757 ^ ^ PCT/JP02/11381 

14 



M4tfB9f (I*) UGC- 1 4ASfflK ^7Atttrti3. 2mmfi£2. 1 
m0^7Xl*7AL PEG 2 0M1 0 hHP S 

mzmv&Q. hf I P (A+D-7^to^yyn/v-;W 2 0gic^$^o 



WO 03/057757 




PCT/JP02/11381 



mmm 1 ) 

5 o u y h)V0mwmtt%Kfom±mz&M-znrc/vv7&ftVT, s omzum 

- 4 _hSR^ 6) - 3 0 r fc^^ Ufcn-JVFh77^L T«** L &|fti£ffc# > ^ lc 

MJWU 2 3 CCfcTli^MBilSfi^R^ffofc. "3lr>T, lfc*fc:»JBEfcU 
1 torrTfc 1 WMWfiM^bfc. ^©IfeMffittfiB&flFISfcU 7 7X3 6«fo^©*5t) 
Wife. 75X3fi©^tt-a5H»^StUTVifc^, 3otidpm:tia 

fc^tns e -*yn^^7 h>©»*»4, 5 1 0-6 2 0 ppm, *7°07^h>^ 
-1*?—<DM&\Z4 8 0~6 5 0 p pnre&ofco 



(^092) 

^UyWrWlz-Ml. 5kg, £ -TJ^n^^ h>8. 5kg*ftffi 



WO 03/057757 PCT/JP02/11381 

16 

^ less <t a, 2 w&ftom mfimmts o 

■t'CtSnS £ -#:/D^ hXDlg^teU 4 7 0~5 8 0 p pm, #:/n^h> 
V— (DM&lt$4 3 0~5 6 0 p pmti6oL 



(Jt»!l 1 ) 

mwmw \z mm v tc mm ft &m&ir ^z.tu<. ±m <DWkft & 5 ; t y T-mm-zuv? 

5Ay^mm^zn>^>^— fw^^u r^xoyumm^z-D^x a 

&m&fc$*\z<£$in2> s -ts-^u^^ hxDwmz, 6 8 0 ppm, -fy^u^zvy 
^^—(Dmmm sop pm^oL 



mmrn 3 > 

77xnmmz-um&ftfimmvT^tzf)mft±±<mmt£fr^fz e 



WO 03/057757 ^ ^ PCT/JP02/11381 

17 

(H«J4) 

Bttg«fcWffibfclII##*ife#r*E£fc<, ±E©SM^*l OAy^Iiti 

h >/* y n 7 h >^-r T-ttttittfc-c 5 . 3fre&ofco 

Ofc*fc0i|2) 

3>5 S >1*— 3 £7 CC^ofc^tt^JISMl tra«fcbT^f**ff^"3fc. b 

««p^ttatA/afH^©wtti7&«aiiBsn^:^ofc. 



WO 03/057757 




PCT/JP02/11381 



18 



(KRC-S 2 V) 2 1^iLL KRCJiftKttEtf 2 2£tf*U H«!ll<h|WJ 
^(Cn>^>l7— 2 5, H>-7 i >i7— 2 6, 77X328, 3-JVHh77 7", 

77Xn±^j;urf^tA';i/7^tt5t)©Mb, A;v^t^fc«fc0 

^'J7*?l/>Tl/7^l/-h3 k g/Hr, e -*7°D7^ b>2 k g/Hr(It 
Mb, 2«lifa}#il0 0rpm(CTS#U KR Ctt 5 0 r pml:T|#lL 
iffigai tor rilfofc. a>5 s >-9— 2 543cfct^7^7.n 2 8 £4 Otl:, 3 

7 h>i*<fc^7 p n7^ h>^v-;*£fllKL&££3, 6 -7J7°n^7 h>/ 

imsu K^sns e-x-ju^z h>e>mm\t, 46o~5ooppm, 

b>y-i -?—<Dmm$4 0 0~4 8 0 p pm-ecbO, SJSbTVifc. 



WO 03/057757 ^ ^ PCT/JP02/11381 

19 

atwj3) 

#U^l/>Tl/7^P-h2. 4kg/Hr, £-^D^h>l. 6kg/ 
r r t^T^^t^SHt^ofcfc^, {£ltbfc 0 



& < S£ iiT £ 21 £ an? * 3 o 



WO 03/057757 B IP PCT/JP02/11381 

20 



i ^ o i 9 

^io m&.±\z-r % z t &&WLt-r2>m$m i izmmv a-x^u^zb >m^m<o 

3. $mv. mKmo a -ft-ju^t? b>&mw.~?z>i:m&. 2o~6 5*c©w 
\zmmMn^nTzMmxM£. ^mz^cx-m^.^n^-2^3 o-ccisti^n 

4. £-*yn7^h>i^w, 7jcms*3J:t>v*fe«xx7";^^^wr^ 

£ -%7uy?b>£(D&m&wx&%m&mi~3m*TnMzmm<D 
a-tj-ju^z b>m&m<Dmmmm-%mo 

5. 7K^S43J:?>V^^:«xX7";Hg^^-r?>#Uv-^\ ^Uxxfil't^ 

T^tt^i~5©^Tn^{ciBm©£ -*^n7^ b>m^m(Dmmmm^m 0 
mm (i) fcfev^T, MjEETfeb<«^#^x^®T^, £-^yn^^h>s^- 

%£Mi IT, £ - # y n ^ ^ h :/n ^ 77 h 7-4^tfj(l^*Rl 



WO 03/057757 PCT/JP02/11381 

21 

<ko\z 

( i ) ntnum&MBTz, 

(ii) «1=^#£liagrr3, W/Xte 

(iii) £-#:/n^h>£MSS« (1) ^/XtatHUKgia (3) IzmtiQTZ 



9. wi^;~?-j:m\z&tfz> e -x^u^? vym^moumm^m^i 20-3 



WO 03/057757 



PCT/JP02/11381 



1/1 




23 



22 



21 




24 



INTERNAHON 



^^ARCH REPORT III i I i II 

PCT/JP02/11381 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C08G63/78 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08G63/00-63/91 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-2002 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5889127 A (DAICEL CHEMICAL INDUSTRIES, LTD . ) , 

30 March, 1999 (30.03.99), 

Column 20, lines 25 to 28, 49 to 59 

& JP 10-195186 A 

Column 1, lines 2 to 4, 20 to 28 
& EP 916684 A2 



1-9 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: "V 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"If document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other W Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later "& w 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
16 December, 2002 (16-12.02) 


Date of mailing of the international search report 

14 January, 2003 (14.01.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



mmm&-% pct/jpo 2/1 1 3 8 1 



a. ssen^-rs^©^ ( 

Int. CI 7 C08G 6 3/78 



(I PC) ) 



m^ft^tcm^mn m&Mmtm. (ipo ) 

Int. CI' C08G 6 3/00- 6 3/9 1 



s*mmmmmtei& 1926-2002^ 

b ^m^mmmmm^m 1971-2002^ 

B *H^#Hffl®f^^ 1994-2002^ 

a &mMm%x&&&&&i 1996-2002^ 



m^m^x-&.m ^tzM^—z^-* (t*-?^-*^^ m^^rnvtumm) 









A 


US 5889127 A (DAICEL CHEMICAL INDUSTRIES, LTD. ) 
1 9 9 9. 0 3. 3 0\ l2 0Sl2 5-2 8ff, I2 0M4 9 
-5 9fT&JP 10-195186 A, 01fli^2-4fT. ^ 
11^2 0-2 8=fT&EP 916684 A2 


1-9 



16. 12. 0 2 



mmmm&<o&&a . 14.01.03 



B*msmjf (i sa/jp) 

nmm^rl 0 0-8 9 1 5 



3UH © 



IStS#-^ 03-3581-1101 




34 5 5 



©tPCT/ISA/2 10 (12^) (1 9 98f7^) 



